Epidemiology
It is estimated that more than one-half of children younger than 12 years of age use one or more medici nal products in a given week; over-the-counter (OTC) products, mostly cough and cold medications (CCMs) account for the majority of medication exposures [1] . The preparations are usually a combination of several medications including antitussives, expectorants, anti histamines, decongestants and antipyretics such as acetaminophen.
When CCMs were first approved in the United States in 1976, no data supporting their safety and efficacy were available for the paediatric population, and dos ing recommendations were derived using adult dosages. For children younger than two years of age, no dosing guidelines were offered. The Food and Drug Administration (FDA) did not review this approval until 2007 [2] .
The effectiveness of most CCMs has not been proven in children. A Cochrane meta-analysis of ambulatory adults and children with viral-induced cough [3] found eight paediatric trials, representing 616 children. No evidence was found for or against the use of OTC medicines in both the paediatric and adult population when frequency and severity of cough, cough counts, sputum production and physician assessments were compared [3] .
Potential harm
The United States National Electronic Injury Surveil lance System -Cooperative Adverse Drug Event Sur veillance program reported that CCM preparations were responsible for 6% (n=7091) of total emergency department (ED) visits related to medication use dur ing 2004 and 2005 in children younger than 12 years of age [4] . The Centers for Disease Control and Pre vention (USA) reported that 1519 patients younger than two years of age were treated in American EDs in 2005 for problems related to CCMs [5] . In one report (6] , 5% of 274 patients presenting with apparent lifethreatening events showed evidence of CCM use on toxicology testing. Recently, CCMs were associated with paediatric deaths [7] . An expert panel of paediatri cians and toxicologists reviewed deaths in patients younger than 12 years of age. Of 189 cases, 118 were found to be possibly, likely or definitely related to CCM ingredients. Of these, 103 involved a nonprescription drug and, of these, 88 involved an overdose. Factors associated with fatalities are presented in Table 1 . Adapted from reference [7] Using a stratified probability sample of 63 American EDs, it was recently reported that visits for CCM-relat ed adverse events among children younger than 12 years of age were substantially reduced after with drawal of OTC infant CCMs. For children younger than two years of age, the estimate was 1248 visits (13.3%) versus 2790 visits (28.7%) in the postwithdrawal peri od compared with the prewithdrawal period (difference -15.4% [95% CI -25.9% to -5.0%]) [8] . Similarly, a sig nificant decrease in the annual rates of therapeutic er rors in children younger than two years of age reported to poison centres in Maryland (USA) followed the vol untary withdrawal of OTC CCMs (45.2 per 100,000 children [95% CI 30.7 to 66.6] versus 83.8 per 100,000 children [95% CI 67.6 to 104.0] in the prewithdrawal period; P<0.02) [9] .
Similarly, OTC CCMs were among the most common medications to be associated with medication errors in Ireland [10] .
In the fall of 2008, Health Canada and the FDA re leased separate statements regarding the use of CCMs in children. Health Canada advised against the use of all CCM formulations in children younger than six years of age, with caution being exercised when these formulations were used in children older than six years of age [11] . The FDA recommended that CCMs should not be used in children younger than two years of age [12] .
Based on these recent recommendations, what other measures can paediatricians suggest to families to support children with cough and cold symptoms likely due to a viral illness?
Other investigated treatments
Fluid intake Consumption of fluids during an illness with cough and cold is considered by many to be the mainstay of treat ment in children. Staying hydrated and softening se cretions are the mechanisms of potential benefit. [13] assessed the benefit of steam in halation and was unable to recommend its use in the treatment of common cold symptoms, despite the fact that three of six studies found benefits of steam for symptom relief in children with the common cold. No significant adverse events were reported.
Humidified air
Humidified air (cold or warm) is frequently used by par ents and recommended by health care providers. The mechanism of action is unclear and may involve en hanced drainage of congested upper airways. One Cochrane review
Nonsteroidal anti-inflammatory drugs
Nonsteroidal anti-inflammatory drugs (NSAIDs), mostly ibuprofen, are used by many parents and children to improve comfort during febrile illness, including during illness with cold and cough. When compared with placebo and other treatments in a recent Cochrane re view with nine randomized controlled trials (RCTs), de scribing 37 comparisons (placebo or other NSAIDs) and more than 1000 patients [14] , NSAIDs did not sig nificantly reduce the total symptom score or duration of the cold, but were found to be beneficial for discomfort or pain caused by the viral illness.
Antihistamines
A Cochrane review [15] , including 32 articles with al most 9000 people with the common cold, found large differences in study designs, participants, interventions and outcomes. The reviewers found no evidence of any clinically significant effect in children regarding general recovery when antihistamines were used as monotherapy. First-generation antihistamines showed a small effect on rhinorrhea and sneezing, but these effects were overshadowed by side effects including sedation of these patients. Combination of antihista mines with decongestives in small children failed to show any positive effect. In older children (and adults), the majority of studies showed some small effects on general recovery and on nasal symptom severity, but it was unclear whether these effects were clinically sig nificant [15] . and the common cold [16] . Due to multiple methodologi cal limitations in many of the studies, the reviewers suggested there were no sufficient data to suggest the effectiveness of echinacea in children. The use of echi nacea for eight to 12 weeks as a prophylactic measure did not result in effective prevention of the common cold.
Echinacea

Zinc
It has been suggested that zinc can inhibit viral growth [17] . As such, the treatment of cough and cold with zinc was tested in several studies. While some of them showed benefits, especially if used within 24 h of the onset of common cold symptoms [18] , others failed to show the same effect [19] . At the present time, the use of zinc in children with cough and cold is not recom mended.
Honey
Pasteurized honey can safely be used in children older than one year of age. It is inexpensive, has an excel lent safety profile, a good demulcent effect and antioxi dant properties, and it increases cytokine release, which may result in antimicrobial effects [20] . It was re cently shown to have potential benefit for cough and cold. In paired comparisons, honey was significantly superior to no treatment or honey-flavoured dex tromethorphan for cough frequency and severity, both ersome nature of the cough, and the child/parent sleep quality, as rated by the parents [21] .
A Cochrane collaboration review [22] included one RCT, and concluded that there was not enough evidence to advise for or against the use of honey. More recently, an RCT with 139 children (24 to 60 months of age) suf fering from cough due to upper respiratory tract infec tion reported that 2.5 mL of honey before sleep im proved cough frequency and severity, as well as sleep quality in a mean of 59% of children [23] . This was a better improvement compared with dextromethorphan, diphenhydramine or placebo.
Vitamin C Vitamin C (ascorbic acid) is widely sold and used as part of a multivitamin regimen or by itself, for both pre vention and therapy of the common cold. In a Cochrane review of more than 30 comparisons, includ ing vitamin C, involving more than 11,000 participants, no significant improvement of symptoms was noticed with the use of vitamin C. When comparisons were made among thousands of patients for prophylaxis of respiratory episodes, a consistent benefit was ob served with vitamin C, representing a reduction in cold duration of more than 13% among children. Of interest, among 642 marathon runners, skiers and soldiers on subarctic exercises, a pooled RR of 50% for develop ing a cold while taking prophylactic vitamin C was found in six studies [24] . While these results in children are promising, no clear recommendation can be found with respect to the dose of vitamin C or whether any interaction with other drugs or adverse events can be anticipated when using vitamin C on a regular basis.
Conclusions
Despite their widespread use among children, the use of OTC CCMs is not effective in most cases and is po tentially harmful. Several alternatives such as fluids, humidified air, NSAIDS, antihistamines, echinacea, zinc and vitamin C, have been investigated and, so far, show little benefit in the paediatric population. Honey may have beneficial effects, but dosing is yet to be de termined. Identifying specific groups of children who may benefit from one or more of these alternatives is an effort justified by the large number of children suf fering from the common cold, and the frequency of this illness. Large clinical trials of these products are need ed.
